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Introduction
A market is emerging that demands healthy and environmentally friendly products. Along these lines organic or ecological aquaculture is also emerging, with food being one of the fundamental factors for obtaining ecological fish. Thus, organic feed must be composed of ingredients obtained in an ecological and sustainable way. TROCINO et al. (2012) studied the quality of organic and conventionally-farmed European sea bass (Dicentrarchus labrax). The biometric traits and texture were not affected by the rearing system. Nevertheless, the ratio of n-3 to n-6 polyunsaturated fatty acids was significantly higher in organic than in conventional fish. MENTE et al. (2012) studied the effect of organic and conventional production methods on gilthead sea bream (Sparus aurata L.) specimens, from 10 g to 350 g (commercial size) in sea cages. The gilthead sea bream specimens were kept at densities of 4 kg/m 3 (organic) and 15 kg/m 3 (conventional) and were fed with organic food (45% crude protein, 14% fat) or conventional feed (46% crude protein, 17% fat). At the beginning of the experiment there were no significant differences in the mean values of body weight between the two groups. At 5-7 months of the experiment, the organic group showed a statistically higher mean weight than the conventional group. At the end of the experiment, the final mean weight of the organic group was again higher in comparison to the conventional group, but they were not statistically significantly different.
In 2014, MARINO et al. compared the growth, welfare and quality traits of European sea bass and gilthead sea bream specimens farmed in sea cages from 11 g to the commercial size. Both species were reared according to conventional and organic production methods. The results showed the better growth performance of organic farmed fish. Morphological and chemical parameters were similar in organic and conventional gilthead sea bream, whereas lower perivisceral fat and lipid content were observed in organic sea bass. Lower levels of n-3 PUFA and n-3/n-6 FA were found in organic specimens than in conventionally-farmed fish, due to their higher content of linoleic acid, reflecting feed composition. Fish sensory characteristics and shelf life were similar in both organic and conventional groups.
Muscle growth involves the recruitment (hyperplasia) and subsequent increase in size (hypertrophy) of muscle fibres (WEATHERLEY et al., 1988) . Fish muscle is plastic in its response to environmental conditions. The relative contribution of muscle fibres hypertrophy and hyperplasia to the total muscle growth varies according to endogenous and exogenous factors. Some of the most important external factors are: temperature (AYALA et al., 2000 (AYALA et al., , 2001 (AYALA et al., , 2003 JOHNSTON et al., 2011; GARCÍA DE LA SERRANA et al., 2012; CAMPOS et al., 2013a,b) , the photoperiod (JOHNSTON et al., 2004) , exercise training (JOHNSTON and MOON, 1980) and diet (WEATHERLEY et al., 1980; FAUCONNEAU et al., 1997) . However, there are hardly any studies on the muscle cellularity of fish being fed with vegetable and organic diets, with some exceptions, such as the study by VALENTE et al. (2016) on Senegalese sole (Solea senegalensis). In this study, the full replacement of the animal protein by plant (100% vegetable protein) resulted in fish with a smaller fiber size. Also, the texture of the steaks was influenced in fish fed with 100% vegetable protein, showing a "moderate" correlation with the fiber size. This study also showed an influence of the 100% vegetal diet on the expression of muscle growth related genes.
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The feed conversion rates (total amount of feed consumed by fish/final weightinitial weight of the fish) were calculated for both groups on days 41 and 71. In the present study, the cost of the feed was: 0.95 euros/kg for the control feed and 1.57 euros/kg for the organic feed. In order to calculate the profitability of the feed, the economic conversion rates were calculated with the following formula: food conversion rate × euros per kg of food. The survival percentage was calculated at the end of the experiment.
At each sampling point, the specimens being used for muscle analysis were euthanized by overdose with clove oil at 60 ppm, and then delivered to the Veterinary Faculty of Murcia. This experiment was evaluated and approved by the Ethical Committee of Animal Experimentation of the University of Murcia (Spain), where the work was carried out. This experiment complies with current regulations (RD 53/2013) by which the use of animals for experimentation for other scientific and/or teaching purposes is regulated, Law 32/2007 for the protection of animals that are used for experimentation and for others scientific purposes, and Ministerial Order ECC/566 for the training of people working with experimental animals.
Quantitative analysis of the muscle growth. In order to analyse the muscle parameters, the specimens were cut transversely to the long body axis at the level of the anal opening and then whole body slices of 5 mm thickness were obtained. The whole cross muscle sections from each fish were photographed for measurement by a morphometric analysis system (Sygma-Scan Pro_5). Subsequently, these body slices were cut into smaller blocks and then snap frozen in 2-methylbutane over liquid nitrogen. Later on, ≈ ten sections of 8 µm thickness were obtained from each specimen at -20 ºC in a cryostat (Leica CM 1850). Subsequently, the sections were stained with hematoxylin/eosin and photographed with an image analysis device (Qwin, Leica) connected to a light photomicroscope (Leitz Dialux, 20) . The best samples of each specimen were selected and then 8 to 10 fields of each specimen were photographed. Muscle growth was quantified by means of the morphometric analysis system cited above (Sygma-Scan Pro_5). The following parameters were measured: total cross sectional area of the white muscle; number of white muscle fibres; size (area and minor axis length) of white muscle fibres and muscle fibre density (number of white fibres/mm 2 ). The average size was estimated from ~ 600 fibres (± 10 SD) located in the intermediate and the apical sectors of the epaxial quadrant of the transversal section of the myotome, according to the methodology described by AYALA et al. (2013 AYALA et al. ( , 2015 in other species, such as shi drum (Umbrina cirrosa, L.).
Statistical analysis. The statistical analysis was performed with Statistical Package SPSS 19.0. The mean and standard error of the mean (SEM) were calculated from each group of data. Data distribution was analysed at each stage by the Shapiro-Wilk test for P<0.05. In relation to the size of the fibres, the data did not show normal distribution (P<0.05) and Levene´s test did not show homogeneous variances (P<0.05) either. Hence, nonparametric tests were used (Mann-Whitney and Kolmogorov-Smirnov tests) to evaluate the effect of the diet on the size of the fibres, for P<0.05. For most of the other parameters, both tests (Shapiro-Wilk and Levene) showed values of P>0.05 and hence, the analysis of variance (ANOVA) was used. However, nonparametric tests were used in the cases with values of P<0.05.
Results
Body growth, conversion rates and survival. At the beginning of the experiment (day 0), the specimens were 11 months old. The mean weight and the mean total body length values ± SEM of these specimens were 90.2 ± 0.86 g and 18.3 ± 0.07 cm, respectively (Table 1) . At 41 days of the experiment (12.4 month old specimens), the body length and body weight values were similar in both groups (P>0.05) (Table 1) . At this stage, the mean values ± SEM of the feed conversion rates were 2.79 (± 0.2) versus 2.09 (± 0.15) in the conventional and organic groups, respectively. The economic conversion rates were as follows: 2.79 × 0.95 = 2.65 euros/kg for the conventional feed; and 2.09 × 1.57 = 3.29 euros/kg for the organic feed. At 71 days of the experiment (13.4 months old specimens), the body values (length and weight) were higher in the organic than in the conventional group, significantly for the weight (P<0.05). At this stage, the conversion rate values were 3.55 (± 0.38) and 2.16 (± 1.67) in the conventional and organic groups, respectively (P<0.05). The economic conversion rates were: 3.55 × 0.95 = 3.37 euros/kg for the conventional feed; and 2.16 × 1.57 = 3.40 euros/kg, for the organic feed. The percentage of survival was 100% in both groups at the end of the experiment.
Muscle growth. On day 0, all the parameters were obtained from specimens reared under the same rearing conditions from hatching until the beginning of the experiment. Fig. 1 shows the muscle transverse sections of several specimens from both feeding groups (ecologic and conventional) on day 0 ( Fig. 1 a, b) ; day 41 ( Fig. 1 c, d) and day 71 ( Fig. 1 e, f) . In all cases the muscle showed a morphological mosaic, with small fibres interposed among large fibres. Table 1 shows the mean muscle parameters throughout the experiment in both groups. At 41 days of the experiment, the highest values of the cross-sectional area of the white muscle were reached in the organic group. Similarly, the hyperplasia and the muscle fibre density were higher in the organic than in the conventional group (Fig. 1c,d; Table 1 ). In contrast, the highest muscle hypertrophy values were reached in the conventional group (P<0.05) (Table 1) .
At 71 days of the experiment, the muscle parameters showed the same tendency as in the previous stage, with the highest hyperplasia in the organic group, but with the highest hypertrophy in the conventional group (Table 1 ; Fig. 1e,f) .
Discussion
Influence of the diet on the body growth and on the conversion rates. The results of the present experiment indicate the positive effect of the organic food on the body growth and the efficiency in the conversion of the food. The formulation of the two feeding regimes was not exactly the same (to see material and methods). Thus, conventional food has a higher fat percentage than organic food, while the organic food has a higher content of vitamins and essential fatty acids than the conventional regime. However, we believe that the higher efficiency of the organic feed compared with the conventional feed must be mainly due to the quality of the nutrients, because of their organic origin. The ingredients of the organic feed are produced without synthetic chemicals (pesticides, fertilizers, medicines, etc.) and without the addition of artificial substances (additives, dyes, flavours, aromas, etc.). In addition, they are obtained with respect for the rhythm of growth of plants and animals. Therefore, the ingredients of organic feed are healthier than those obtained with a conventional feed. This, together with the different percentages of the components mentioned above between the two feeds, could justify the differences in the efficiency of both feeds. However, more studies should be done to confirm this hypothesis.
Other authors (MENTE et al., 2012) compared the growth of S. aurata specimens in both rearing systems (conventional and organic) throughout their production cycle and found that, in the middle of the fattening period, the organic group showed higher growth and lower fat than the conventional group. However, when both groups reached the commercial size, these differences were not significant. On the other hand, MARINO et al. (2014) also observed greater growth in S. aurata and D. labrax specimens maintained under organic conditions than those being reared under conventional conditions. On the other hand, in these studies (MENTE et al., 2012; MARINO et al., 2014) the rearing conditions included different factors. Thus, not only the feeding regime was different (organic versus conventional), but also the density of cultivation was lower in the organic groups than in the conventional ones. In the present study, the density was similar in all the tanks (8.4-10.5 kg/m 3 ).
Nowadays, organic feed is more expensive than conventional feed. This fact, together with the legal requirements for organic farming (low fish density, etc.), usually increases the cost of this type of production (LÓPEZ, 2013) . In the present study, the rate of economic conversion was initially worse for the organic than for the conventional feed, but at the end of the experiment these rates were similar. This indicated similar profitability for both types of feed under the conditions of this experiment.
Influence of the diet on muscle growth. In relation to the muscular parameters, the results show the muscular plasticity of the teleosts under different environmental conditions, as has been observed in this and other species (JOHNSTON et al., 2003; JOHNSTON, 2006; AYALA et al., 2013 AYALA et al., , 2015 AYALA et al., 2016) . In general, hypertrophy is associated with slower growth than hyperplasia (HIGGINS and THORPE, 1990; VEGGETTI et al., 1990) . Thus, the results of the present study show that the organic group showed a typical fast growing muscle constitution, with a higher fibre generation than the conventional group. On the contrary, the conventional group presented slower growth than the organic group, with greater fibrillar hypertrophy than the organic group.
On the other hand, the plasticity of the muscle cellularity under different environmental conditions can persist and produce long-term effects ( AYALA et al., 2001; JOHNSTON et al., 1998 JOHNSTON et al., , 2003 JOHNSTON et al., , 2004 IMSLAND et al., 2007; STEINBACHER et al., 2011; GARCÍA DE LA SERRANA et al., 2012; CAMPOS et al., 2013b) . Hence, the differences in the muscular cellularity between the organic and the conventional groups in the present study may determine differences in the subsequent growth of both groups. Thus, the organic group, with higher fibrillar density and greater hyperplasia, seems to present greater growth potential than the conventional group. However, this hypothesis should be confirmed by more specific techniques to identify the existence and expression of myogenic stem cells (myogenic precursors). Also, the differences in muscle cellularity could be maintained in the long term, thus producing a persistent effect in the fillet. The lasting effect is usually observed in teleosts that have been maintained in different environmental conditions during the early stages of their life. For example, different external factors, such as the temperature (STEINBACHER et al., 2011; AYALA et al., 2016) during the early stages of life exert a thermal imprinting on muscle cellularity throughout the advanced stages of life due to the lasting T effects on myogenic cell precursor (MPC) proliferation (STEINBACHER et al., 2011) .
In general, there is a positive correlation between fibre density and firmness (HATAE et al., 1984 (HATAE et al., , 1990 . (2016) observed that the use of 100% vegetable protein significantly reduced the size of the fibres and the transverse area of the white muscle of the individuals fed with this diet, whereas the hyperplasia was not influenced.
According to the results and their comparison with other studies, we believe that it is necessary to extend these studies for a longer time in order to verify their long-term effect on the growth dynamics and the final quality of the product. The results can be of interest for the producers in order to optimize production efficiency.
Conclusions
The most optimal diet for body and muscle growth was the organic feed, so that the values of length and body weight, as well as the value of the transverse area of the white muscle were higher in the organic than in the conventional group. The muscle cellularity was different in the two feeding groups. Thus, hypertrophy was greater in the conventional than in the organic group, thus reflecting the typical muscular constitution of slow growth, whereas hyperplasia was greater in the organic than in the conventional group, thus showing the muscular constitution typical of the fast growth. These differences could persist in the long term, influencing the subsequent growth of both groups and the final texture of the fillet. However, longer studies are needed in order to observe the dynamics of long-term growth and its influence on the final quality of the product.
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